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fret *mm vftMftmm 



* m 

SJt#*x^-h7^7r^ (fret) Srfllffibfc^M 



fit 

^^l/^->- (Cameleon) W\ iM3feI&f (GFP) a^X^/^^a 

(Miyawaki A., (1997) Nature 882-887 ; ^.7J?Tsien, R. Y. (1998) Ann. 

Rev. Biochem. 67, 509-544) 0 ft* U^\± s G F P <D@$E:R:^M#\ jtA^ei? 
a!)y(CaM), ^y^Ui/yy , 5tyVii^t-f©CaM^ 

&<~7?- K (Ml 3), ^.Tj^GFPOS^S^^^^bW^^tl/^^^^Se^-C 
fc& 0 C a 2+ ^c aMlC^-a-T^r ^{Ci C a M£M 1 3 £ ©Hg^iH^fB 

3i^«5t^ £ 3&fb U GFP^f) fittJft^A^G F P ^<D FRET 

<D^}^^m^ir^ 0 M&ft*^*^ (YC) f± x FRET© — kT?±7'# 
^iLTi/7yf*ief (CFP) £f|-fegbfcS6SC (YFP) ttfr^fttf 
LTV^o ^#,^7^1/^-^ (YC) f*. C a 2+ i^3J K^^T ^<D|aj5felcS^V>T^ 
^O^/V— -^KftrnZfrX^Zo MZ-t£, YC2|»41©CaMlrliU Ca 

5cOTFP!:EYFP. 1 (Miyawaki, A. , ftfk (1999) Proc. Natl. Acad. Sci. 
USA 96, 2135-2140) 5 - t \Z. £<>X%k&MZ.*tt 4otV^ 
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So Qfc^UfcYC£ bt^ YC2, 1MYC3. l^WfctbSo J5fcl, c 
i tr i n e ..(Griesbeck, 0.., -fife, (2001) J. Biol. Chem. 276, 29188-29194) 
■^Venus (Nagai, T. , flfe, (2002) Nat. Biotechnol. 20, 87-90) 

YFPO#{;iBJ!5v^m#:£/Bv^;i£^J:oT, «fc *9ffijifc:/&m-r5«k 5 left 

5KH2Sfc5 0 YC 2. 12XliYC3. 1 2 * £*<D3^£A#WfEft^S5<£>^^ 
ffc-^k. -OtT hPt'OC a 2+ ^©it/T^tl5YFP/C F P Jt^^ffcteii- 
VM?^ 1 2 0%-efc5 o 

SMi^^-h7^7 7- (FRET) Sr5|3J/S Lfc^W 
7cO;£ffi<D^£rMv^-<— •C^-a-UfcRjil^J^GFP (cpCFP) £• 
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^V^^Mfe^^JE Ufc (Baird, G. S. , (1999) Proc. Natl. Acad. Sci. 

USA 96, 1124L-11246 ; ^t^Topell, S. , (1999) FEBS Lett. 457, 283-289)„ 

±iBoii»9, *&wmt>\&, mmt^m^mi^. fao%}^mzj$m-rz> c p y 
(fret) a^cs^^^^T, ±taK^- i&ytm&nRif/jife±fr T 

iff&lXtex ^fc^6SCf^ GFP, CFP, YFP, REP, BFPXtt^ 

#£u<tt. 7^t^^>-f3tgefi^ ^3tese« Venus ©nin^ftfr-e 

03: L< Venus ^RJli^lJ^^ffcfi, cp49Venus. cpl 
5 7 V e n u s , cpl73Venus, cpl95Venus, XfS c p 2 2 
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9 V e n u s "Cfe6 Q 

(fret) osft^m^ts^^cs^tate^Mi^iiW^tLS. 

$f^b<}*, m&)%s&\tz, jj/u^i/^v >-s cGMP^^seK^^ — -£> 

0^b<», KdfcHi* t? (skMLCKp), ¥ 

5 ^-i/^^m**}—^ (smMLCK) , # / WE: a y >• =¥i H? II (CaMKII) N # 

*!)7-f^t-^ Ca2+ATP T — t? , 59 Kda * 2fc * 7" 7 ~ £ (PDE) x 60 Kda 

£\ Bordetella pertussis 7f-y^^7-t\ — a. — P^S?a y >\ 

^ y * W /WbT9->- y y^- c =¥-7-r--tfSfC(MARCKSK 

MacMARCKS (F52) % b-Adducin N fc— h S> HSP90a. t b^i^D'f 

;l/^x^D-7°^!J n^pf ^fy 160(HIV-1 gpl60) „ 79 V ^ 
^-^vm^-KBBMHBI), #5^"v'^m^(MHC) > * y^^x ^Ov* 

uT-^^shmitWj&m^*?- k (vip).^f^ h y >m^:/^ k (gipk 

XttJ&A^S** y ^^^^-f^- K-2 (Model K CBP2) <D # /WE- a P 
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m £ b < y y# y^307^/ ^a^Q-^^ Kj&a-c*>5 0 

(1) »W ^ *3SW IS; 

(2) K*f-fife^SrJ@iM$*5im ; RXfi ' 

BIlWU YC3. 1 2S.T^^YC^M^^5tt^^^ b/^#tt^^i~o HI 
1 ©Aft, 7U<DNM1ffi (Me t 1 ) Rtf%iMN$iii% (Th r 4 9, Gl n 1 5 7, 
Aspl73, L e u 1 9 5 . ^.U? I 1 e 2 2 9 ) Zr^Tt Z> G F P O = ^5n«ot 
«T^1% ilOBit YC3. 12 (ia^J#-^4 1), YC3. 2 0 (IE?U#^-4 



5 



WO 2005/036178 



PCT/JP2004/0 15671 



2), YC3. 3 0 (BB^IJ#-^ 4 3 ) „ YC3. 6 0 (fE^!l#-^4 4), YC3. 7 

0 (IE#l#-5§-_4 5h RX£YC 3. 9 0 (ga#l#-J§-4 6 ). £> H ^Hft^-f. 
XC a Mk£ Xenopus calmodulin £r^-t~ 0 El 0 4 Qte, H#g (DC a 2+ Jj£-£vl' 
— ^©^©1 2\Z.&tf%Qm£fhtz.—&y>V# : * (El 04) frhJf/l'? $ 

* * 

<Dmm%7F-fo miocfi, ca 2+ ^-^n (j^iMo &t^?B (#n§o i^tt 

3YC^Mffc<£>3§3fc*^ (4 3 5nmt*iE) £r^-?~o I310DJ3:, Ca 
2+ 3S-£n&7j?^fnlc:^t5YC^M# (YC 3 . 12, Y C 3 . 2 0, YC3. 
30.YC3. 60.YC3. 7 0MYC3. 9 0 ) <D^^6^^'l4^i- 0 El 1 
<DEJ£. pH7. 4 M:fc5tt5YC 2. 6 0 (H^h Y C 3 . 6 0 WYC 
4. 6 0 (0^) ©Ca 2 WftI^to il©F(i;Ca 2+ ^nM?P 
lJl*5tt^>YC3. 6 0 © p Hf^ftl^fo 

02tt, YC3. 6 0MYC3. 1 2 l:^i"5H e L a fflHfeL^lZL&if Z> C 
a 2+ Hj^(Djt^®|^^-ro HI 2 ©AWB Y C 3 . 6 0 (A) RXfY C 3 . 

1 2 (B) £JlV^#fcigft®^£r:3H- (Si® 4 9 0 nm, $&%5 3 5 nm) c g 
Stlil 0jttm o IU2^>C^.t^D^, 3 0 /tMroATPtiibfcHe L a 
tfJ<DYC3. 6 0 (C) MYC3. 12 (D) &fflV^T#^£*Wc:C a 2+ <£>i& 

I (53 5/4 8 0nm) O^b 0 : CFPMc p 1 7 3 V e 

nus (C).MCFPWVenus (D) (D^StS^fbo M&WM^Wi 

IH3fi, YC 3 . 6 O&Jl^fcHe L a $BJI& C a 2+ ] c&tF[C a 2+ ] pm 
<0*^®^m^^i~o Hl3<DAte, [Ca 2+ ]c^i^t-l©*fil 

e L a M©^ItSr*tc _L®:tf>»^te, feSlS»t5fc*6o© 
RO I ^^gUfCo g$fe#: 10/zm, Ei3(DCfi N Bt*t*lfc6o©RO I 

t©[c a 2+ ] c <Dmk<D&fm&m*7F-r 0 R^RUR^tttb^tim^mRW 
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YC3. 6 0„ OTtSH e L a Ull&C^it^^ : 5 n m 0 El 

®[Ca 2+ ] pm0^j^^t-i(0*l^MfeJtWt^*to 



BUl2<E>iltK (Cameleon) * ^> (YC) JS, £#«P 

ca 2+ i&|:^ti5, ft e> © *v ls^i?f± s -T^tf^-eti b^^^i^ 

-e« N >fs«tt<Dfe^C a 2+ a!)^{^5(Jb-CV^JfeV^ 0 fifiWYC^ (Y C 3 . 
12) iit^-T5^> YC3. 6 0ra5$fWT^5^ ^^s/^l^ 

s?H:5~6ffif:*:#v\, YC3. 6 om s/nj*^^^ < ft_hu 

flft? ffl 9 ; 09*.tf % YC 3 . 6 0 £H e L a lDJSl^>JK^9t0l(CA^$1i: 

srita^ WTfcjs w- s cc a 2+ ] c (omtzmfe-rz 

c p GF P(D^5t^r*^0(c:^^bfc Baird, G. S. .tffcte, — CFPtVX 
Ty r 1 4 5 fc3WfcfcN5fc* c p C F P Sr^feJBi"$ £ £ lC <fc 19 > YCcO 
s/^ l^i?<£>3fc&3rf^fc (Baird, G. S. (1999) Proc. Natl. Acad. 
Sci. USA 96, 11241-11246. ) 0 L#>U r©cpCFPT1i s C a 2+ ft#tt©f 

^iUttt»t5rtfci!3, ;icD3Mfe£r&&L7c:„ cp49Venus, 
cpl57Venus^ cpl73Venus x cpl95Venus ,&.7J* c p 
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229Venus£r. YF P©BJ5V^Ift:tfc5 V e n u s ^b#Itfc, 5 
|©cpVejius 36«tt£T#J*tttejfcJfcUfc. «^Jl^ffr&Lfc_hfB<D c 
p V e n u s leifj:, &&m&f&<OWtfcRJ&&*fttefemi- F 4 

5|3B©'(fc1ifc##-?"5 (Topell, S., fife. (1999) FEBS Lett. 457, 283-289) „ C 

pf^yfpiofret \z.m^^xM&&fofc&%m?Fm<om-±M±vx& <9 

p 

(Miyawaki, A. (2003) Dev. Cell 4, 295-305) % CFPi:YFP©2 m<0%£&M 
WcpVenus^ ^■m^KMVXMMit'T^ £ b Z> 0 -tt^r 

c p CFP bUB.fr&trttxmm'i'Z Ft-M7^t^-FI©2o©If 

GFPmJg^^^M^M^^^t^-Cfct) (Nakai, J. , fife, (2001) Nat. 
Biotechnol. 19, 137-141 ; Rl^Nagai, T, (2001) Proc. Natl. Acad. Sci. 

USA 98, 3197-3202) % c p G F P g FRETi fB^ftj&H^fcl^JS tei&Mc 

(fret) ^csf^i-efcot, ±ibk^— $k%mn%jfc&/y-te±^T 
tif^ifis-cfeot, mmnmm&sat&tertiiin&ftm&'Stbmnmzm-- 
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fp), n&itytm&'M. (yep), m&m&m (gfpk ^^^mbk (re 
p), fM3teiei (bfp) xitttijbvmmfttez&mTbtiZo 

P N EYFP, EGFP, ERFP, EBFP^if) CD^"C^r / S.^"f"S^^"Cfe 
5 o 09 & i^fe^TfeS 6 itfe^ tt¥Bt £ fr@B?!l *S * tlX V > § (Prasher , 

♦ 

D. C. h (1992) , "Primary structure of the Aequorea victoria green fluorescent 
protein", Gene 111 : 229-233) . ^O^f )feief XI«©tI*or ^ / ® 
IBJlJ t> £ tlX *5 0 > #1 X-kf, Roger Y. Tsien, Annu. Rev. Biochem. 1998. 

67:509-44, mm^(D3\mXffiK^&frX^Z> 0 (GFPK 

3t#JbfcM6M (yfp) tttt, mz.t£, ^rvy?? 

(#lx.fc£s oi^^-l^T • \?? hVT (Aequorea victoria)) EiajfcOfeO&^JB 

GFP, YF P b^tibto&Mfco— m&SkT\Z7r:1r&, Z.fribiz.mfe£th% 

h<DXtete\/\ ft*5> F 9 9 S 9 9#@©75/liS^F^^ 

I41GFP ; • 

F99S, M153T, V16 3 A©7 5: / M^MZ^TZ) G F P ; 

S6 5T07 5yt^II:ft5GFP ; 

F6 4L, S6 5T©7^/ra^tt5GFP ; 

S65T, S72A, N149K, M153T, 116 7T©7^iIII:f 
t^GFP ; 

S202F, T203 I <DT ^ J Wt^.M&&~$~% GFP ; 
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T203I, S72A, Y 1 4 5 F GOT ^ J Hl^ftS G F P ; 
S6 5G, S..7 2A, T20.3F©7^y if I^tt§. G F P (YFP); 
S65G, S72A, T 2 0 3 5 / i^Ilrf t5 G F P (YFP); 

S6 5G, V6 8L, Q 6 9 K, S 7 2 A, T2 0 3Y©7 5ytII%tt5 
GFP (EYFP-V68L, Q 6 9 K) ; 

S65G, S72A, T2 0 3Y©7^;i^MftSGFP (EYFP); 
S65G, S72A, K 7 9 R, T20 3Y©7^/itI^tt5GFP (Y 
FP) ; 

^^tb^£>rfrflK£ft-C^£u EGFP^^-, EYFP^^-, ECF 
P^*—, EBF P^<^ — ^^SrlV^i i^T?#S 0 

TliG F P f Ifr t'S) 5 C F P , YFP, RFPXI^tl?)©!^ 
ffiIt5-^W*t<s flil&fcfx Y F Pf Venus £rffil N <5 ^. £ 

Venus {COV^Tte^ Nagai, T. -fife (2002) Nature Biotecnology 20, 87-90 
Srtlt^So Venus te x YFP©46#@<Z)7i=^77^^D^^y(Cf i 

-r^i^tcj; •3^e>tts^t3tese«-c*)D, s^ogfp ^jtifcu-c, 

3o~ioo^ N ra?Ligo«ftT-3~ioofg<Di^££&^&u il 3t<Digg 

*3SWCftffi-C#Ste©tt3fe^ J f'fc Itli, Vibrio fischeri tfc Y-l &3fc<D|| 
■fe^:7fcpc£3S\ Peridinin-chlorophyll (dinoflagellate Symbiodinium sp. 
S SIC) >Synechococcus v-T //^fU7 phycobili £ £«(0!l 

S&Wte Baldwin, T. 0., fife,, Biochemistry 29:5509-5515 (1990), Morris, B. 
J., •ftil, Plant Molecular Biology, 24:673-677 (1994), Wi lbanks, S. M. , 

fife, J. Biol. Chem. 268:1226-1235 (1993), R TJ? Li tfk , Biochemistry 



10 



4 



WO 2005/036178 PCT/JP2004/0 15671 
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34 : 7923-7930 (1995) ft ¥ fcfB^ $ HTV^ 6 „ 

*&m-em^&zLb Ft-i es/r ^ t /^.-i etoii^^ 

tUTte, CFP/YFP, XW:BFP/GFPJ&^dS^tf £>tL5^ £*x£>H: 

ps^ s 5 <o -m * v \ ^t_3tes e stasias es*3-Kts i&B^<Dmm » „ 
(2) 2~2 om<DT^ ;mwMfrhfoz> v mm ; xu« 

TnOSe^^UT, JtlB<Dj;5i-N^il!l<DT^/^ia^Ji:C5lc«iB0<DT^ 
3 ~ 1 0 !9 . M*K«:5~10igItib5 o P SE#Jtf> 
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^WfcLttt, Gly-Gly-Ser-Gly-Gly m&mfbfo%&, Z.tlb\Z.V&M£tiZ> 

^Ktear 5 taut R«am^*m3tes t^^wv 

fr-Cfe^>. ^W^B#^>Hlfe^J"Cf^$SUfc cp49Venus, cpl57Ven 
us N cpl73Venus % cpl95Venus % XfS cp229Venu 
s ftifas^f ktL-Si&S, ~tlb\zmfe£tbZ> h<D-^n^\ cp49Venus. 
cpl57Venus N cpl73Venus x cpl95Venus % Xte: c 
p229Venu s T'te^rfr^V EbfeSSSfVe nu s<7)T^/^#-^4 9 <D 
T h r 4 9 , T^y 157©Gln, 75/ 173C173, 7^ 
/SMS#1 9 5©Leu, RtJ^T^ 7iff2 2 9 <D I 1 e iC^T. N5fc#M 

C3. 2 0 (@H?IJ#-*§- 4 2 k YC3. 3 0 (IB?!|#-i§- 4 3 ) „ YC3. 6 0 (SB 
?iJ#^-4 4), YC 3 . 7 0 (IE?«-5§-4 5k WYC3. ,9 0 (ffi?!l##4 6) 
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(fret) (O^j^ic^k:^ J; 5 «&3tetg^3K£:f£$W-5 z.b&x%% 0 

tt», 2^^3*^i-^>— «^ § ^tf fettle 

b-CVN^ri: W*UV\ m^J:«9, K^-m^^^t^T^-fe^^-^ 



13 



WO 2005/036178 PCT/JP2004/015671 

Y-r—m$T t-^^z— ^yt^^mcD fret (D^m-t, 2<>(D^%^tm 
mtft^y'^v&ftRxFv ^jj—f&ftnqmh fret &x?ftVfmmiztt-tzn?Fm 

— ^XhZ> 0 ^<D£ o ^lei^jt bTfi, #/WE-v*3. y >-(CaMh cGMFH&# 

^<y Wcfc^^-f £>*L5 Katzenellenbogen, J. A. & Katzenellenbogen, 

B. S. Chemistry & Biology 3:529-536 (1996), JkX$ Ames, J. B. , Curr. Opin. 
Struct. Biol. 6:432-438 (1996) £#BfO 0 ^ftgB3«#«:£r* U < te, ftVfmM 

Crivici, A. & Ikura, M. Annu. Rev. Biophys. Biomol. Struct. 24:84-116 (1995) 



14 



WO 2005/036178 



PCT/JP2004/015671 



SkMLCK (M13) 
smMLCK (smMLCKp) 
CaMKII 
Caldesmon 
Calspermin 
PFK (Mil) 
Calcineurin 
PhK (PhKS) 
(PhK13) 



1) 



KRRWKKNFLAVSAANRFKKISSSGAL 
ARRKWQKTGHAVRAIGRLSS (lS£!l#-§- 2 ) 
ARRKliCGAILTTMIATRNFS (IE#l#-§-3) 
GVRNIKSMWEKGNVFSS (1B^IJ##4) 
ARRKLKAAVKAWASSELGS (IE^Ij#-§- 5 ) 
FMNNWEVYKLLAHIRPPAPKSGSYTV (IB?lJ#-5§- 6 ) 
ARKEVIRNKIRAIGKMARVFSVLR (lE^J#^§-7) 
LRRLIDAYAFRIYGHWVKKGQQQNRG (IE?I]#-§-8) 
RGKFKVICLTVLASVRIYYQYRRVKPG (M&m^ 9 ) 
Ca2+ -ATPase (C28W) U®GQILmGlMIQTQIKVVNAFSSS (K£lf#-^ 1 0 ) 

59- kDa PDE RRKHLQRPIFRLRCLVKQLEK (IS#I#-5§- 1 1 ) 

60- kDa PDE TEKMWQRLKGILRCLVKQLEK (@a#i#-$§- 1 2 ) 
NOS (NO-30) KRMIGFKKLAEAVKFSAKLMGQ (I3?fJ#-{§- 1 3 ) 
Type I AC (AC-28) IKPAKRMKFKTV(^LVQLMHCRKMFKA dB#J#-§- 1 4 ) 
Borderella periussis AC IDLLWKIARAGARSAVGTEA da^J## 1 5 ) 
Neuromodul in 
Spectrin 
MARCKS 

F52 or MacMARKS 
# -Adducin 
HSP90a 
HIV-1 gpl60 
BBMHBI 
Dilute MHC 
Mastoparan 
Melittin 
Glucagon 
Secretin 
VIP 
GIP 

Model strff* K CBP2 



KAHKAATKIQASFRGHITRKKLKGEKK (Ifi^J#-^ 1 6 ) 
KTASPWKS ARLMVHTVATFNS IKE ®B^(j#-§- 1 7) 
KKKKKRFSFKKSFKI^GFSFKKSKK (1B^J#-^1 8) 
KKKKKFSFMPFHLSGl^FKRNRK ®a#l#-J§-l 9) 
KQQKEKTRWLNTPNTYLRVNVADEVQRNMGS (1^!J##2 0) 
KDQVANSAFQERLRKHGLEVI (1H^J#-^- 2 1) 
YHRLRDLLLIVKRIVELLGRR 2 2 ) 
QQLATLIQKTYRGWRCRTBYQLM (@S^J## 2 3) 
RAACIRIQKTIRGWLLRKRYLCMQ ®H^J#-^2 4) 
INLKAALAKKIL (iB^ll#-^-2 5) 
GIGAVLKVLTTGLPALISWIKRKRQQ ©B£tl#-§-2 6) 
HSQGTFTTSDYSKYLDSRRAQDFVQWLMNT (IB#I## 2 7 ) 
HSDGTFTSELSRLRDSARLQRLLQGLV (@B?IJ#-5§- 2 8) 
HSDAVFTDNYTRli^QMAVKKYLNSILN ®E?!l##2 9) 
YADGTFISDYSAIMfCffiQQDFVNWLLAQQQKS (Sa?tJ## 3 0 ) 
KLTOKLLKLLKKLLKLG (ia?'J#-%-3 1) 
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AC, T^f—VlV^? 7— . 

BBMHCI, brush-border 5: ^"^Vfi^-I; 

CaMKII, jJ/ls*ri?zL ]) H II; 

CBP2, # y ^^^^ K-2 ; 

GIP, b y ^PlS-<^ K; 

HIV-1 g P 160, t hrfejs^fe^/K^V^n — /tget 160; 

hsp, t-bi/ay^iai; 

MARCKS, $ y J* W /WfcT 7 = ^^^^ C =¥^— if £® ; 

MHC, ^t^ii; 

NOS, =i h y y ^ K^>^— t? ; 

PDE, fr^sfriS^^T^—H ; 

PFK, h^F"^ € 

PhK, *^*|)7-W — if; 

sk- smMLCK, ##JBXl*¥?M& 5 ^-^^tt*^^— * 

VIP, jJL*f»tt»^<^K 

y fret s.tj^n #M3®<£>^&;i<£ «9 ^fllSSgE-fk©^ 

5r t«s»*UV^. FRET gy^^M^S fc£>^, K?— XtfT ^ iz 
— ^^^^(D^^mn, 1&iZV<tS.ffi 1 nm 10 nm T*fe «9 N £ 

Kja^ri»*fi&teflii«iE^^fc»^-T?t ftv\ y v*-^t±»* u < t±^^ 
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1~1 57 ^ SWB^V>^~7^ K"e&5 0 D ^%—<D— -Gly-Gly- y 

# — J&SH-oV^Tte, 0iJ;U:£. Huston, J. S. , fife, PNAS 85:5879-5883 (1988), 
Whitlow, M. , fife, Protein Engineering 6:989-995 (1993), lkT$ Newton, D. L. , 
fife, Biochemistry. 35:545-553 (1996) ^iffcfBfc^frTV^o 

~-ntvx*x'<~-x3%;m\'^z>W!&te. m#iWM<DT'$ j mmmt it devd 
i&W'mx.mmft-&m, ^vxM^u<itwmm^mi-£th^ 0 &&wxmm 

"Protein Targeting", 35 # N Stryer, L. , Biochemistry (4th ed. ). W. H. Freeman, 

1995 Km^&frx^&mfom&ix-b xv\ m&iti&mz, m&fcm&wx-h 

Iteteffi^JOAft^J 2: tttt, ^^^J^-T5@B^J(KKKRK) ®?H#t3 2), ^ 
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hayK!J7S:»Wi "f 5IE?lJ (7^/ 5fc«g3&S MLRTSSLFTRRVQPSLFRNILRLQST-) 
(E#I##3 3_K /hl&^«W^i-5iB^J(KDEL (iB^J##.3 4)v C-TldStJl) (>> 

([CaaX] CAAX (@B?lJ#-^ 3 6), CC (ffi2a|##3 7), CXC 3 8), Xtt 

ccxx (ga^J#-^ 3 9 ) ,c-5fc$Ste:K IWSI!t©liei&KI(4r*tti:-t-*aW(SNAP-25 

^©JfrSO , Xtt^A'STO&IRtt k-tZ>mm (furin if e>tt5o 

i~ Hry^*? ?m&ik%m & sr © dna @a^U ic:2£<5 v ^ t^^-f-^—^m 

\^XJrV 9 ^*5fc cDNA <D PCR HioTfllltS £ t 5,f3fel6f© 

&MW$&\Z.3:oXfcM-t2>Z. t&X'%% 0 7>-^^S^^«, 0.1 mM MnCl & 
ffil^fcD;*^ W*-^ K^<D^ ^*&Jm UT PCR <Ht 5 rifci 

fix Sambrook ffi, Molecular Cloning — A Laboratory Manual, Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY, (1989) N Ml^fc Current Protocols in 
Molecular Biology, F. M. Ausubel ftfe, eds. , (Current Protocols, a joint 
venture between Greene Publishing Associates, Inc. and, John Wiley & Sons, 
Inc., most recent Supplement) (31fS^$^l/XV N -5 0 
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7tt£}£frm-fbthZ> (MzLti, Maniatis, Molecular Cloning A Laboratory 
Manual, Cold Spring Harbor Laboratory, N. Y. , 1989 &£!3^<£>g£fl?tr#flf0o IB. 

c 1 2 ^-eML.fc»^ffivNTf^Mt-s-^^-e#s 0 M g ci 2 x 
^^^3^, ^i^^ f dzjf v-3 y, y ^y— ^xfi^-f/^^^^—fc^A 

bfc^ 9 ^^.^ K<DjfA^^©DNAh7y^7x^y 3 yMfit5ii:^t' 
^^-ith7y^7x^^ 3 yt5ii^5 0 t;l/^-f/^4 0 (sv 
(Eukaryotic Viral Vectors, Cold Spring Harbor Laboratory, Gluzman ed. , 1982 
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TL'^&^T V 3r~7 ~r — v 5 DNA % -79*^ K DNA % Xte^X ^ K DNA ^g!^ ^ — 

*<^* — (#ii;tfc£. # y y=7V— $4/1/*, CaMV;^/^=i^-if^^ ^^yi^ 

tmv) ^^^^mms, v-rzmm&^ms.&m 

m^^^-^-etfflt^ri^fl Bitter, #1, Methods in 

Enzymology 153:516-544, 1987 Sr^flg), tfJfcWf, jNB0^{^^ n — ~ls>T~rz>Ws 
*n\ ^r!lt7r^, plac x ptrp. ptac (ptrp-lac s^zf ]} y K^n^E— 
) <£> pL * ^fit^P^-^-^itS ii^#5 0 Bft?Lt&4^«3l 
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/n^- ; */~Tt7'(A'* 7.5 K y p ^ z B — 9 — 1£ }f) ^tfflfS^^^ 

:i^tt5o ^!lx.f^s Current Protocols in Molecular Biology, Vol. 2, Ed. 
Ausubel, fife, Greene Publish. Assoc. & Wiley Interscience, Ch. 13, 1988; Grant, 
fiil. , Expression and Secretion Vectors for Yeast, in Methods in Enzymology, 
Eds. Wu & Grossman, 31987, Acad. Press, N. Y. , Vol. 153, pp. 516-544, 1987; 
Glover, DNA Cloning, Vol. II, IRL Press, Wash., D. C. , Ch. 3, 1986;Mt^fc. 
Bitter, Heterologous Gene Expression in Yeast, Methods in Enzymology, Eds. 
Berger & Kimmel, Acad. Press, N.Y. , Vol. 152, pp. 673-684, 1987; RZf- The 
Molecular Biology of the Yeast Saccharomyces, Eds. Strathern fife,., Cold 
Spring Harbor Press, Vols. I and II, 1982 & g&&Wc1rZ> £ t &X-% 5 e ADH 
X LEU2 ft if <DM&#mn-?v ^E— # — 5 V * {* GAL if <DWW$Zf n ^e— ^ — 

r t -5 (Cloning in Yeast, Ch. 3, R. Rothstein In: DNA Cloning 

Vol. 11, A Practical Approach, Ed. DM Glover, IRL Press, Wash., D. C. , 1986) „ 

-fu^—fr—fcXyi&m-r&Zk&X'ZZo CaMV <D 35S RNA StJ* 19S RNA 

yp^t- * — t£if(D ^/V^^a^E— $ — (Brisson, fife, Nature 310:511-514, 
1984) s X TMV fc^H" Sa-Mei^n^-^^ (Takamatsu, fife, EMBO J. 
6:307-311, 1987) £rlSi J! # <5<> fo<5 V^fi^RUBISCO O/Mt^a-y h (Coruzzi, 
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fife, 1984, EMBO J. 3:1671-1680; Broglie, flfc, Science 224:838-843, 1984) ft 

hspl7.5-EXfihspl7.3-B (Gurley, -fife, Mol. Cell. Biol. 6:559-565, 1986) & 

VA^^^W— „ Iff DNA JgJHEife, W ^n-f^S^^a ^ x x^ho 

fix Weissbach & Weissbach, Methods for Plant Molecular Biology, 

Academic Press, NY, Section VIII, pp. 421-463, 1988 ; Grierson & Corey, 
Plant Molecular Biology, 2d Ed. , Blackie, London, Ch. 7-9, 1988 &£?t£|B 

■ 

777*P 7^-/^T^#^^!7^^^(AcNPV) £r-<^* — Ltti tt^ 
tfcltfc^&mm.-i- 5 Zt&X*%%> 0 vl <D ;V7, « N Spodoptera frugiperda 

Spodoptera frugiperda ^£>»ft-eifA L7c:5H£^^3l£ 

tSi^K'^S (0!lx.k£, Smith, J. Viol. 46:584, 1983;M«3fcS#fF3| 
4, 215, 051-^-^#^) o 

A**?* UV\ ^rO «fc 5 &?S^fflJ&#:£ Ltll, CHO, VERC\ BHK, HeLa N COS, 
MDCK X Jurkat, HEK-293 N MtttC WI38 ?£ £&&tf b*h%> - fa b^mfe £*b5 
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Logan &Shenk, Proc. Natl. Acad. Sci. USA, 81: 
3655-3659, 1984 £r#M) 0 £>3VM3:, *>=T 7. 5 K 7°P^e— ^ — & 

^ffl1~<5r #5 (#J;U£. Mackett, fife, Proc. Natl. Acad. Sci. USA, 79: 

7415-7419, 1982; Mackett, fife, J. Virol. 49: 857-864, 1984; Panicali, -fife, 
Proc. Natl. Acad. Sci. USA 79: 4927-4931, 1982 £r#$0 o Ste&##l*K* t U 
T^$H- § t^^J Sr^-f - 3 # iss* fc° n — ^ £ ^ |cl<5 < ^ ^ — Sr-fe^ff 3 r. 
b h RTfg-efeS (Sarver, fife, Mol. Cell. Biol. 1: 486, 198l) e w <D DNA 

vxmmz.mxvtz.mmz, ^9*5 Ffemmmtc ^100-2003 tr— « 

—fix neo JHH^-ft^jgJR-^ — ^-f"7^ ^ Ktl^feSrilCiot^f 

5^ £ UT^fS £ t &"X*% Z> (Cone & Mulligan, Proc. Natl. Acad. Sci. 
USA, 81:6349-6353, 1984) 0 ^/KD^^Ii, ^ $ U^^^ls IIA y'ti^B — $ 

m&Wk^m&n<oMm£\<oM&A<D&m<DtcMzi^ &&&&&&&& lv^ 
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^^^§^\^iJ^{^^^^^^^^^^^-~-^(Wigler, fife, Cell, 11:223, 
1977) , t *° 3r If ^ >"JfT~>"7iKX&})tf v-/P by^7x7 — t? (Szybalska 
& Szybalski, Proc. Natl. Acad. Sci. USA, 48:2026, 1962) > RT$T*f~Z/7fr* 
i&i/As if(Lowy, fife, Cell, 22: 817, 1980) iftH^&^rfr 

-m, tk- hgprt- xt*aprtm&-e&.m-fzz.k ft»8ftfc4&» 

jfM43r, ^Vb U"3Mr— h KlStf 5S8tt4-#-%-i"S dhfr (Wigler, fife, Proc. Natl. 
Acad. Sci. USA, 77: 3567, 1980; 0' Hare, to, Proc. Natl. Acad. Sci. USA, 8: 
1527, 1981), ^ 37i;- Sl'Wt\Z.tt1rZ>Wi®E.&tt J *1rZ> gpt (Mulligan & Berg, 
Proc. Natl. Acad. Sci. USA, 78: 2072, 1981) N T^^i/K G-418 KM 
i~5(ilf'l4Sr#-¥-f-'5 neo (Colberre-Garapin, to, J. Mol. Biol., 150:1, 1981), 
RXf/^ ^a-T^T v'^^^J"i-5]Jj^'|4$ r ft#-f-S hygro (Santerre, to, Gene, 30: 
147, 1984>m&?-<Dm$i<Z>£&b Utftfflt5ii:*!-ef 5. 

^O^t> 5 fc-T ^ K-^^^t§ - £ «r pT^{-1--5 trpB, ftMSd* t 

ftfe U 1^1 1 ^ f / -^^^ffl 1 5 i iSTBTtefci"* hisD (Hartman & Mulligan, 

Proc. Natl. Acad. Sci. USA, 85:8047, 1988), MWC, #vl^^ V^^/V-^^ 

i=?-r tr^— -e&s 2 — (v^/i^ru^^-) -dl-;^— ^>-fc*f 

i~<5Wtt£r#-§-'1~<5 0DC (ornithine decarboxylase) (McConlogue L. , In: 
Current Communications in Molecular Biology, Cold Spring Harbor Laboratory, 
ed., 1987) & if 2Sp*;f &*T,5 0 
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KDNAmX-t^^tl^X^) ^ fnt'MtSw b&X%Z> 0 l!P*>, 

XibZ> 0 ^ r-c% S^^OvtJ* y k«\ K-*-— riMK K )) 
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^/ls<D^<DK.ftlzm$l-tZ>Z.bfr-e%Z> 0 *JJ§0 (E. coli) |ir©IWH:|fl 
A. 

(1) Jl^©«^ 

c p V e n u s ^=^£© 5 ' ^|0cDNA^ B a xnYil p^H.^^^'f' ^>~^ 

v^^^-r-^— s.^^©N-s.-o ? c-*^©wtcy ^^7— (GGSGG) £=i 

— K^5IB^J£^fr y ^—^IT*^^— £r/8^T, PCR{c: < £;«9i#i'SLfc„ PC 
R{d£ 19, r*T,£>£>3 ' ^*&© c DNAtt, V & = — Ki-^BWfcJ; «9 5 ' 

£c oR I|»ifc&'£triEfllK:J:0 3' PCRteJ; «9#ftUfc„ 

c p V e n u s ^^#:<D5£:£& c DNAIt, B a m¥L I ^t)^ c o R I "a^T^^ 

4^3:, pRSET B (Invitrogen) ©# a mH I /i? coRI gBfjA^^ U— J* 
-C^n— c^i/^b, cp49Venus, c p 1 5 7 V e n u s , cpl73V 

e n u s , cpl95Venus, RXf c p229Venus £rf£|gl bfco 

T?, cp49Venus, cpl57Venus s cpl73Venus, cp 

1 9 5 Ve n u s Xte c p229Venus©c DNA© 5 ' ^SlrPCRtJ: 

©N-«EL (G 1 u-Leu) IE?lJ ©#£&£«:, 5 iffi©^^^^!:, M 
e t ^S, Jk^^X-ZXL^tlT hr49 v G 1 n 1 5 7 , A s p 1 7 3 , Leul 
9 1 e 2 2 9^vn-cin-5 0 5 a c l/Ec o R I iitl:YC3. 1 2 

/pRSE T B c p© V e n u s £ = - KLTV^»^£g&bT,^;iVr*LYC 
3. 2 0. YC3. 30, YC3. 60, YC3. 70, JSU^Y C 3 . 9 0 §rf|s 
^bfdo Y C 2 . 6 0^04. 6 0}*, CaMK^-f ^^n^iiCj; 
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0 % YC3. 60frbft$kVtc o V&%'3hto-e<0 : 56&<Oltlb^ YC3. 1 22$.TJ*Y 
C 3 . 6 0 <D_c DNAlrp c. D N A 3 (Invitrogen) \Z.-$-jf# v—^-lsJ? L7c„ 
YC3. 6 0 &BM 1 M$&Tfcm&&"&%tclb^ Ki-RasOCAAX^y^^ 
ft, ga^J (GTGGSGGGTGGSGGGT) (iB^IJ##4 0) fttf-U 

TYC 3 . 6 O <D2f /U7$3ris/l>3Llffi\ZffllL&&l£fr 0 

(2) ^GSfSS^ -f^bo^ Ca 2+ WpH|t 

(Miyawaki A. , ftfe, (1997) Nature 388, 882-887) s Escherichia coli 

[JM109 (DE3) ] l^^i $ i§T, JfitftlU ^fl&CIDtlfc,' B E C O N (Takara) ft 
/Bl^T, 440DF20 J&jB^W/l'* — 535DF25 4 JV# — ^ibt, 

^ffi©tt3t^*i«:ai3£Ufco C a 2+ ^f*. 0,09 tf X (2-T 5: / a^AO ^ Vis 
/WN,N,N9,N9 E3@£S£ (EGTA), N-(2-t Kn^riXxf ;V-)xf l/^i? 
T ^ ^-N, N9, N9 ~EMm. (EDTA-OH) (NT A) ftfl^ 

Tp^UfcC a 2 + 7y — a 2+ |&?P<D^1ff^(D^BS^^<J: «9 H*feUfc 0 p 
H^^(i N JPEfftOii 9 (Nagai, T, fife, (2001) Proc. Natl. Acad. Sci. USA 98, 
3197-3202), pH5. 8~8. 4 T?f|$$tLfc— ^(D^^^ftrjE^T^Tofco 

(3) m^^^I^f^^^^ni^iya V 

He L a£BJ§Ste> 1 0 %<Dm^mtV^lfe}&fam*^-fZ> Dulbecco <D&$t 
Eagle i#ifiT?*i?g & iirfco JHMSKlx Superf ect (QIAGEN) IrffiV^YC 3 . 6 0Xli 
YC 3. 1 2ftr = — Ki-53&^<^*— ft h7^7x^i/ 3 yifc, 

(4) PHItfb 

h7^7x7^3 ^ 2~4BNkHank ©3Mfi4fti^jg8r$l£(GIBC0) 
H e L a fflljft ft PHfefb bfd 0 UApo40x, 1. 35NA VV^&m^lZ I X - 7 
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BHfcfbWU 4 4 0DF2 0Bg7^;l/^-, 4 5 5 D R L P £V ^ o 4 y ^ $ 7 
— at** 2^@©^^7-f /V^.— (CFP|C*fUT4 8 0DJ3 0, YFPi^L 
T535DF25) 7 4As& — (Lambda 10-2, Sutter instruments) 

&ffi^-C2S£Efc(gJBUTfT53:o;fc 0 -Y/V^ — teOmega Optical d^A^U 

fc„ YCa>e>©£c3te3&3te«Tx C C D ^7 ^ ^ (Cool SNAP f x, Roper Scientific) 
trfflV>TM^bU7^ o M^O^#^t^fl|*f^Metamorph/Metafluor5.0 y7h!>x 
T (Universal Imaging) £rfflV^-OfT&o 7c Q *1^FR E T fcf^^ilHfeWU PlanApo 
60x, 1.4NA?ftg|*f4fc^>'XS:flt^./tIX-71(^-U EtiEP33gM#^^S 
(CSU21, ?4Hr- KaiO'^'HflcU'— If— (430nnu BSC), RtF3CCD^ 

9(0RCA-3CCD, h = ^)£fflV^^#U7b 0 S4fc©]fc#£#ptlr f± 

Aquacosmos 2.5 b ^atTCgcfe*: h — ^^)Srfflv>rffjfeofe 0 

B . ifea jp: 

(1) YC3. 1 2^.TJ ? ff^YC^m^^ati^^^ h/^tt (Ull) 

— Srffl^T. Venu s ^UTRIR^^Srff'feofco ^f*C«, 
£>*®&d^JH L^c/V— ^^i^^^A bfc 0 cp4 9Venus, cpl57Ve 
nus v cpl.7 3Venus x cpl95VenuSx cp229Ven 
u s te x ^ttl^tlT h r 4 9 x G 1 n 1 5 7 „ Aspl73 N Leul95 RZP 

1 1 e 2 2 9(DmtzteNMi$&&irz 0 mwRxFm%Mi%mmmT^m.vtcm&, 
-^e>oge»ttx i$Wi^SL, «i^t5ittttiieiv e n u s 

il^e*T**>ofe 0 Me t 1 , Th r 4 9 , GU153, Aspl73, Le 
U19 5MI 1 e 2 2 9 WVO^^?,§p>(5:lc#^Ei-^<D-C, V e n u 

s fctJUX-T^ftkOc p Ve n u slfif MfSritJ:^ YCi^#^ 

■ 

r 4 9&7j?As Pl73(t ffi^ld^ £ WKD^MtC^tij UTV^ (|U 
1 A) Q 
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m.YCt LTH &&&<DC a 2+ jBH©fc«)Kl % YC 3. 1 2 (Nagai, T. , fife. 
(2002) Nat. Riotechnol. ,20, .87-90) ^rftl&^l^jl bfc 0 X*U3^ C a MO£# 
n<DCa 2+ &'^faWz.&kfc£ti1tjrA'fi$.lsWt (El 04) ©aSSSr^TU Y 
C 3 ^A— yizM-tZo YC3. 12^©Venus^ cp49Venus N 
cpl57Venus x cpl73Venus N cpl95Venus S.7J? c p 

2 2 9Venust'tilT, YC3. 20, YC3. 30.YC3. 60, Y 
C3. 7 0MYC3. 9 0£r#i£Ufc (BIB). th b (D%tMY Cfe±T , Y 

C3. i2tmmte. mwp-eiftmmzmm.v, -y^—^f^ y^ts 0 ati^ 

-f^tf hn^tiilb©C a ^jR&fcWRUfcojBtfMCfc. YC 3. 6 0 T1t> 

c a 2+ ^ 0 tmum&^m^cFPfcMir&YFPCDnH&timmMMv, yc 

3. 3 0.YC3. 70X^YC3. 90-eteYC3. 1 2 i: P#©^ ^ ^ y 
^ U-^^^bfCo YC 3. 2 0(iCa 2 + ^-@i^^^©^^^ bfc (0 1 C) 0 
Venus <Dftt> !) p 1 7 3Ve nu s i , — $x£KH£fc£C FP^ 

b©F RE "C^ofc:^ -©Mft, M*OC a 2+ j^^:M (Rmin: 
0. 87 (YC3. 1 2) *fl. 4 (Y C 3 . 60)) X) kH^fr© C a 

2+ !£Mi (R^: 1. 8 (YC3. 12) *f9. 3 (YC 3 . 6 0)) (Dm&<0 
X&mM-ehoft (M2A) a CFP kYFP<Dft : &m<Dffl<Dfattfi8t&n&Ct-Z> 
fci&lZ, CFP©4 4 0nmfcM5lii:, YFP©5 3 5 nmW5^ 

CFPW5YF P<D3S5feJfc<0ifctafcfl^U"^;fc: (EI1D) 0 
YC 3 . 6 0©^it (5 3 5/4 8 0) jL&t*©#Mfli£!ffc (K' d) & 
0. 25/zM, Hi 1 lMWt (n) *S 1 . 7i*|cHBttCCa 2+ |c#tt^L 
1t (HI IE, %) 0 Y C 3 . 6 0<DC a 2+ ii?Ptt&^k;£i2:5fcL£>te, ^MMC 
aMSrfMCaMXIi-#g©C a H ^-^£H^f f 5 C a M (E 

3 1 Q) (DffithfrX*WM\^fz. (MiyawakiA. , fife, (1997) Nature SB?, 882-887) 0 
#fe*l,fcYCte, YC2^YC4^-/{CIU -^tl^tl, Y C 2 . 6 0&7J? 
YC 4. 6 0 itfSo YC2. 6 0 fi^^tBtt©^^^ bfd (K' d, 4 
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OnM;n, 2. 4) c 0. 2~0. 3 AiMlCjoV^T. I^AI^/h^^i^^, 
<9 (HllE, H^), 7C©.C.a.M-Ml 3/^^!J y KIfiI©-»C a 2 + 
jR£8 s afelS3ii:5 (MiyawakiA. , ffe x (1997) Nature .?<?<?, 882-887 ; Porumb, 
T. (1994) Protein Eng. 7, 109-115) o gE£&Oil!9 (MiyawakiA., >ftfe.^ (1997) 

Nature 388, 882-887 ; Porumb, T. , ftfe. (1994) Protein Eng. 7, 109-115), 
YC4. 6 Of^E 3 1 PJS*Z^4^f (K' d, 5 8nM;n, 1. 

7 ; K' d, 14. 4//M;n, 0. 8 7) ifttf t<|SV^C a 2+ §fott^ 
L/c (HIE, E9^) 0 YC3. 6 0fl^^flfc^^t*>7^1^^^ (5 7 
0%) SYC2. 6 0Tit^£*Wc;^ YC 4 . 6 0 (^t^^^ 3 
6 0%) ^*5VNT^^*Ufc 0 YC4. 6 0 ©ili^tt^Ml^ffiifPW 
J5^tf>4 l%jg.t^5 9%^^#UTV^fc 0 c p V e n u s Mfijfte, EY 
FP-V68L/Q69K (EYFP. 1) XliV e n u s ^i©« (p 
Ka = 6. 0) ^UfcO-e, YC3. 6 0li, YC3. 1MYC3. 1 2 ir 

mm (6. 5~8. 2) ^^:*5V^TC a 2 + <D#^TS.^#^T^*5V^TYFP/ 
CF PJt/W#M^fbL&V^ i^LTV^5o L^UYC3. 1MYC3. 

l 2 iJfciifci- y c 3 . 6 o«pH^b^J:o-cy^X^j±#Ji-^^:#^c 

a 2+ ^#ttJ&#£^ U S /NJfc^If b < m±~TZ>o Y C £>^#:(D#'|4£^ 2 
AM2BCgf 0 ^2<DAte. ^5feOYC^#:S.TJ ? ^fS^)YC^#:<DC a 
2+ iS^^^-f-o S2(DBH YC3. 6 0TO©iil*©^C a 2+ ifPtt^ 
"To 
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Table 2 A 





* «*' WJJ 






dynamic 
ranae 

(%) 


anisotropy 
-Ca 2+ +Ca 2+ 


YC3.12 


0.9 


1.8 




100 


0.23 


0.17 


YC3.20 


1.3 


14 




10 


0.06 


0.10 


YC3 30 


1 1 


26 




140 


0.16 


0.07 


YC3.60 


14 


9,3 




560 


0.12 


-0.05 


YC3.70 


1.2 


2.4 




100 


0.15 


0.09 


YC3.90 


1-0 


17 




70 


0.17 


0.10 




















fraction {%) 


Hill coef 




YC2.60 


40 








2.4 




YC3.60 


250 








17 




YC4.60 


60 
14000 




40 
60 


* 


1.7 
0.9 





(2) YC3. 6 0WYC3. 1 2 IrH^LTV^H e L a ^BJ^tfCOC a 2+ Stj 
S^JttfeS!|^ (EI 2) 

YC3. 12J;HYC3. 6 0^Ififfc5:i:lt HeLaftMISI 

focommc ei 2+ <Dmm ([ca 2+ ] cS ) ^mmvtcmm^^^x^ wmzmuz 

*Wc 0 YC3. 6 0X!iYC3. 1 2?rn~Kt5^i<OcDNA^h7^7 
h LfcH e L a $BJ§£«: N M^Wl^Km^^^xm^ ^ <D^^^^>^^/^ 
&jg£L7c (^T^ttlU2 AS.TJ?2 B) e HI 2 CRXf2 Dte, ^tL-^tt Y C 3 . 6 
O&tFrC 3. 1 2^MttV^He L a»**©^WFP/CFP 
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it<DmmB^^-to YC3. 6 0(1, YC3. 12<fc«9fc % iI^f©ATP 
(3 0 nM) \LttiTZ>J&%:tfmnfc*:% < . Rmin ^-T&Rmax (Ditmtemt 6 

(YC3. 6 d = 0. 2 5fiMtfc5©fcfUYC3. 1 2T*ftK' 

d = l. 2 5/iM), YC3. 6 0 (DRmax jg&lFRmin jitf**^ % YC3. 12 

bfc3@(D|fflJ3SS.T^He L a ^fflJ3S^*3V^TH, m^mMM^*^ 
iHjOftb.OH^lCfeV^T^'fkb^^ofCo (Rmax, 8. 06 + 0. 16, n=12 ; 
Rmin, 1. 37±0. 10, n=12) 0 

(3) YC 3. 6 O&ffl^fcHe L a ISBJIS if <D [ C a 2+ ] c&itKC a 2+ ] p m<7> 

YC 3 . 6 0(D^#^^-f^^ y# U>i?bW&£fes [Ca 2+ ]cItW 

FBWX^IB»*W*©*^o*Kte*3kA*: pT<6fci-* 0 YFPiCFP© 

m&&mM7b^mmz.nz>tc!t>\z., 3i©ccDfy^ (rgb »jttr*) 

^^r^C^-r^fdfe^, ^(DMfcmfcf + Xf^-iy h&m^fro YC3. 
6 0 %mm.1r % H e L a M<D*^£tf>||&®^l£r0 3 B i^i", 

y^^-mm^ntc-m^mu^itmm^. (123 a) w\ t**^>ie:j;33«m 

te % [c a 2+ ]c ^in^^^^«rt^mmuxit^nbTv^<iii^-^^i- 0 itm 

— ffi<Dffimift<D6mz$£AstcM>b>m%i (ROD ©[Ca 2+ ]c©Nffll 
3 0 Mm/s -efe§ ^ff^^ttfc (|H3B^3C)o 
YC3. 6 0©flJ^^^EEi-^fcJ6tC, K i -R a s ©J^T^— IB^J^^ 
^(DC-^^M-a-^-fr-f-^- kfc£ 9 , Y C 3 . 6 OZWMWWk^?— fyT 

jisy&ittc (y c 3 . 6 o po ) 0 nm<Dmz*-tfv^j^y^fe*^K-Wi&, 
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^©YCt(«SIT<7)C a 2+ i!)ilrt^#^^ofc 0 YC3. 6 0pm 

Ca 2+ ^ ([Ca 2+ ] pn ) &MmL#)\zmfe^tc 02 3E) o t * * 5 ^Ojgffimf^ 
[C a 2+ ] p tt[C a 2+ ] c ©llii 5 I^SH^ofe 0 ^tU3, ^$C^T*teJLx. 

m*iS*>5 (Marsault, R. , flfc. (1997) EMBO J. 16, 1575-1581) 0 [C a 2+ ]pm K 

&ttzmm(Dmk&&ft&ffi&fcfc&\,^xi>mm£tiiz (0 3F). 



J3> «HiaxW:fefls^©3te^*AH:J: 9 in situ t?tfs3H-5 - £ 5fc#>, 



33 



WO 2005/036178 



PCT/JP2004/015671 



now 



x <o ^m(D^mm^mt vx&yt&m=c-*^-&$g> (fret) cst^ 

2. GFP, CFP, YFP, REP, BF PX^tlf)^ 



5. S«IB/3 ^-y}^it57 5 y 



6. T^-fe^-^ISf^^ ^C3fcS e5t Venus ^RHS^^T?*>S % 

7. V e n u s ORJd^lJ^^ft:^ C p49Venus, cpl57Ven 
us % cpl73Venus % cpl95Venus N cp229Venu 
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v ^*—f&ft&#ffi®m.<onitoWMk.m&}'<-7?- vm&t ma^s-u 
(fret) ©^ficfft^its^ics, it^i^b 7 ©-wrtt*»t!:e«<o«3fe 

9. ^Iftga^ias, *;^^a!Jy x cGMP ^#i4S&®^ri — ir\ ^^n^f K 

10. «WKWI*s^rA^e^» y VtrfcS, if ^ 9 KUBifcfc^ft^IISo 

1 1 . m&i^?- vft&ifis ^ x-is^&m**}—^ (skMLCKp) , w-mm 

% ^risl/fe^k^-i- — (smMLCK) % tf/WE-S?* y if II (CaMKIlK tt AS? 

9— if =3ri — if, Ca2+ATP T— if\ 59 Kda jfc*?rc;*^— £ (PDE) % 60 Kda 
fr^&i?^^?— if(PDEh =. h y -/^^-dfi/ K^^^— g\ I^T^ ? =.y/l^v' 
if\ Bordetella pertussis 7f= y A*^/9 9— , ^a-n^-^ij^ 

^ y h-owbr^vy y ^ c 3r^-— -^is jc (marcks) , 

MacMARCKS (F52) , b-Adducin, fc— h v^a y ^^Sf HSP90a N t hM^lJ'i' 
/W*cn>"<a— -/^y rt^n^^^ 16 0(HIV-1 gpl60) % ^7^^^-? 

^>^M^-I(BBMHBI) N ^M^i^SgKMHCh ^r* y^^s 

=?y,-fe^ ^^^WfPWj^m^-yf- K (vip).^f^ h y ;xpjl*-<^ k (gip) % 
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X«-;fr;weS?3. D l^^^f- K-2 (Model K CBP2) <D # /WE- ^ y ^ 

12. U y*^-^ 3 O 7^ / ^S©^/f K^ffeS, HMc 

IE?iJT?&£k »3ft9C l^bl 3 (0^tt^^|Bm^)^3t^mo 

1 5 . @H^J#-^- 4 2 , m$m-%- 4 3 , 4 4, @E?'J#-*§- 4 5 JUtmPl 

(2) K^-/&#£Sbjg£ii:5xa ; 

1 9 . miasm lfahi 5 <DffitiMzLmwz<D&ytnmm&= 1 -- F-rz>mm 0 

2 0 . mTkm. 1 9 K&m<oismfr&tr&ms<* ? — „ 

2 1 . f» 3fcjg 1 9 {cfB^^xteiit 3^3g 2 o mfstt©^^ ^ — Sr^r-r 
5 7§^3£i&#o 
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SEQUENCE LISTING 
<110> RIKEN . 

<110> JAPAN SCIENCE AND TECHNOLOGY AGENCY 

<120> A fluorescent indicator using FRET 

<130> A41654A 

<160> 46 

<210> 1 

<211> 26 

<212> PRT 

<213> animal 

<400> 1 

Lys Arg Arg Trp Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg 

15 10 15 

Phe Lys Lys He Ser Ser Ser Gly Ala Leu 

20 25 

<210> 2 
<211> 20 
<212> PRT 
<213> animal 
<400> 2 

Ala Arg Arg Lys Trp Gin Lys Thr Gly His Ala Val Arg Ala He Gly 

15 10 15 

Arg Leu Ser Ser 

20 

<210> 3 
<211> 20 
<212> PRT 
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<213> animal 
<400> 3 

Ala Arg Arg Lys Leu Lys Gly Ala He Leu Thr Thr Met Leu Ala Thr 

15 10 15 

Arg Asn Phe Ser 

20 

<210> 4 
<211> 17 
<212> PRT 
<213> animal 
<400> 4 

Gly Val Arg Asn He Lys Ser Met Trp Glu Lys Gly Asn Val Phe Ser 

15 10 15 

Ser 

<210> 5 
<211> 20 
<212> PRT 
<213> animal 
<400> 5 

Ala Arg Arg Lys Leu Lys Ala Ala Val Lys Ala Val Val Ala Ser Ser 

15 10 15 

Arg Leu Gly Ser 

20 

<210> 6 
<211> 26 
<212> PRT 
<213> animal 

2/33 



WO 2005/036178 PCT/JP2004/015671 

<400> 6 

Phe Met Asn Asn Trp Glu.Val.Tyr Lys Leu Leu Ala His lie Arg Pro 

15 10 15 

Pro Ala Pro Lys Ser Gly Ser Tyr Thr Val 

20 25 

<210> 7 
<211> 24 
<212> PRT 
<213> animal 
<400> 7 

Ala Arg Lys Glu Val lie Arg Asn Lys lie Arg Ala lie Gly Lys Met 

15 10 15 

Ala Arg Val Phe Ser Val Leu Arg 

20 

<210> 8 
<211> 26 
<212> PRT 
<213> animal 
<400> 8 

Leu Arg Arg Leu lie Asp Ala Tyr Ala Phe Arg He Tyr Gly His Trp 

15 10 15 

Val Lys Lys Gly Gin Gin Gin Asn Arg Gly 

20 25 

<210> 9 
<211> 27 
<212> PRT 
<213> animal 
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<400> 9 

Arg Gly Lys Phe Lys Val. lie. Cys Leu Thr Val Leu Ala .Ser Val Arg 

15 10 15 

He Tyr Tyr Gin Tyr Arg Arg Val Lys Pro Gly 

20 25 

<210> 10 
<211> 28 
<212> PRT 
<213> animal 
<400> 10 

Leu Arg Arg Gly Gin He Leu Trp Phe Arg Gly Leu Asn Arg He Gin 

1 5 10 15 

Thr Gin He Lys Val Val Asn Ala Phe Ser Ser Ser 

20 25 

<210> 11 
<211> 21 
<212> PRT 
<213> animal 
<400> 11 

Arg Arg Lys His Leu Gin Arg Pro He Phe Arg Leu Arg Cys Leu Val 

15 10 15 

Lys Gin Leu Glu Lys 

20 

<210> 12 
<211> 21 
<212> PRT 
<213> animal 
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<400> 12 

Thr Glu Lys Met Trp Gin. Arg. Leu Lys Gly He Leu Arg Cys Leu Val 

1 5 10 15 

Lys Gin Leu Glu Lys 

20 

<210> 13 
<211> 23 
<212> PRT 
<213> animal 
<400> 13 

Lys Arg Arg Ala He Gly Phe Lys Lys Leu Ala Glu Ala Val Lys Phe 

1 5 10 15 

Ser Ala Lys Leu Met Gly Gin 

20 

<210> 14 
<211> 28 
<212> PRT . 
<213> animal 
<400> 14 

He Lys Pro Ala Lys Arg Met Lys Phe Lys Thr Val Cys Tyr Leu Leu 

1 5 10 15 

Val Gin Leu Met His Cys Arg Lys Met Phe Lys Ala 

20 25 

<210> 15 
<211> 22 
<212> PRT 
<213> animal 
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<400> 15 

Ala Cys He Asp Leu Leu. Trp Lys He Ala Arg Ala Gly Ala Arg Ser 

15 10 15 

Ala Val Gly Thr Glu Ala 

20 

<210> 16 
<211> 27 
<212> PRT 
<213> animal 
<400> 16 

Lys Ala His Lys Ala Ala Thr Lys He Gin Ala Ser Phe Arg Gly His 

15 10 15 

He Thr Arg Lys Lys Leu Lys Gly Glu Lys Lys 

20 25 

<210> 17 
<211> 24 
<212> PRT 
<213> animal 
<400> 17 

Lys Thr Ala Ser Pro Trp Lys Ser Ala Arg Leu Met Val His Thr Val 

15 10 15 

Ala Thr Phe Asn Ser He Lys Glu 

20 

<210> 18 
<211> 25 
<212> PRT 
<213> animal 
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<400> 18 

Lys Lys Lys Lys Lys Arg. Phe. Ser Phe Lys Lys Ser Phe Lys Leu Ser 

15 10 15 

Gly Phe Ser Phe Lys Lys Ser Lys Lys 

20 25 

<210> 19 
<211> 24 
<212> PRT 
<213> animal 
<400> 19 

Lys Lys Lys Lys Lys Phe Ser Phe Lys Lys Pro Phe Lys Leu Ser Gly 

15 10 15 

Leu Ser Phe Lys Arg Asn Arg Lys 

20 

<210>. 20 
<211> 31 
<212> PRT 
<213> animal 
<400> 20 

Lys Gin Gin Lys Glu Lys Thr Arg Trp Leu Asn Thr Pro Asn Thr Tyr 

15 10 15 

Leu Arg Val Asn Val Ala Asp Glu Val Gin Arg Asn Met Gly Ser 

20 25 30 

<210> 21 
<211> 21 
<212> PRT 
<213> animal 
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<400> 21 

Lys Asp Gin Yal Ala Asa Ser. Ala Phe Gin Glu Arg Leu .Arg Lys His 

1 5 10 .15 

Gly Leu Glu Val He 

20 

<210> 22 
<211> 21 
<212> PRT 
<213> animal 
<400> 22 

Tyr His Arg Leu Arg Asp Leu Leu Leu He Val Lys Arg lie Val Glu 

15 10 15 

Leu Leu Gly Arg Arg 

20 

<210> 23 
<211> 23 
<212> PRT 
<213> animal 
<400> 23 

Gin Gin Leu Ala Thr Leu He Gin Lys Thr Tyr Arg Gly Trp Arg Cys 

15 10 15 

Arg Thr His Tyr Gin Leu Met 

20 

<210> 24 

* 

<211> 24 
<212> PRT 
<213> animal 
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<400> 24 

Arg Ala Ala C.ys He Arg. He. Gin Lys Thr He Arg Gly Jrp Leu Leu 

15 10 15 

Arg Lys Arg Tyr Leu Cys Met Gin 

20 

<210> 25 
<211> 12 
<212> PRT 
<213> animal 
<400> 25 

He Asn Leu Lys Ala Ala Leu Ala Lys Lys He Leu 

1 5 10 

<210> 26 
<211> 26 
<212> PRT 
<213> animal 
<400> 26 

Gly He Gly Ala Val Leu Lys Val Leu Thr Thr Gly Leu Pro Ala Leu 

15 10 15 

He Ser Trp He Lys Arg Lys Arg Gin Gin 

20 25 

<210> 27 
<211> 30 
<212> PRT 
<213> animal 
<400> 27 

His Ser Gin Gly Thr Phe Thr Thr Ser Asp Tyr Ser Lys Tyr Leu Asp 
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* 

15 10 15 

Ser Arg Arg Ala Gin Asp. Phe. Val Gin Trp Leu Met Asn Jhr 

20 25 30 

<210> 28 
<211> 27 
<212> PRT 
<213> animal 
<400> 28 

His Ser Asp Gly Thr Phe Thr Ser Glu Leu Ser Arg Leu Arg Asp Ser 

1 5 10 15 

Ala Arg Leu Gin Arg Leu Leu Gin Gly Leu Val 

20 25 

<210> 29 
<211> 28 
<212> PRT 
<213> animal 
<400> 29 

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys Gin 

15 10 15 

Met Ala Val Lys Lys Tyr Leu Asn Ser lie Leu Asn 

20 25 



<210> 30 
<211> 33 
<212> PRT 
<213> animal 
<400> 20 
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Tyr Ala Asp Gly Thr Phe He Ser Asp Tyr Ser Ala He Met Asn Lys 

15 10 15 

He Arg Gin Gin Asp Phe Val Asn Trp Leu Leu Ala Gin Gin Gin Lys 

20 25 30 

Ser 

<210> 31 
<211> 17 
<212> PRT 
<213> animal 
<400> 31 

Lys Leu Trp Lys Lys Leu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu 

1 5 10 15 

Gly 

<210> 32 
<211> 5 
<212> PRT 

<213> eucaryotic cell 
<400> 32 

Lys Lys Lys Arg Lys 

5 

<210> 33 
<211> 26 
<212> PRT 

<213> eucaryotic cell 
<400> 33 
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Met Leu Arg Thr Ser Ser Leu Phe Thr Arg Arg Val Gin Pro Ser Leu 

15 10 15 

Phe Arg Asn He Leu Arg Leu Gin Ser Thr 

20 25 

<210> 34 
<211> 4 
<212> PRT 

<213> eucaryotic cell 

<400> 34 

Lys Asp Glu Leu 

<210> 35 
<211> 3 
<212> PRT 

<213> eucaryotic cell 
<400> 35 
Ser Lys Leu 

<210> 36 
<211> 4 
<212> PRT 

<213> eucaryotic cell 

<220> 
<222> (4) 

<223> any amino acid 
<400> 36 

Cys Ala Ala Xaa 
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<210> 37 
<211> 2 
<212> PRT 

<213> eucaryotic cell 
<400> 37 
Cys Cys 

<210> 38 
<211> 3 
<212> PRT 

<213> eucaryotic cell 

<220> 
<222> (2) 

<223> any amino acid 
<400> 38 

Cys Xaa Cys 

<210> 39 
<211> 4 
<212> PRT 

<213> eucaryotic cell 
<220> 

<222> (3), (4) 
<223> any amino acid 
<400> 39 

Cys Cys Xaa Xaa 
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<210> 40 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<400> 40 

Gly Thr Gly Gly Ser Gly Gly Gly Thr Gly Gly Ser Gly Gly Gly Thr 
15 10 15 

<210> 41 
<211> 647 
<212> PRT 

<213> Artificial Sequence 
<400> 41 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

1 5 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 
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100 105 HO 

Val Lys Phe Glu Gly Asp. Thr Leu Val Asn Arg lie Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 
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- ■ 



Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

* k 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met Val Ser Lys Gly Glu Glu Leu 

405 410 415 

Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn 

420 425 430 

Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr 

435 440 445 

Gly Lys Leu Thr Leu Lys Leu He Cys Thr Thr Gly Lys Leu Pro Val 

450 455 460 

Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin Cys Phe 
465 470 475 480 

Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala 

485 490 , 495 

Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp 

500 505 510 

Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu 

515 520 525 

Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn 
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530 535 540 

lie Leu Gly His Lys Leu.GLu. Tyr Asn Tyr Asn Ser His Asn Val Tyr 
545 550 555 560 

He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He 

565 570 575 

Arg His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gin 

580 585 590 

Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His 

595 600 605 

Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg 

610 615 620 

Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu 
625 630 635 640 

Gly Met Asp Glu Leu Tyr Lys 

645 

<210> 42 
<211> 653 

■ 

<212> PRT 

<213> Artificial Sequence 
<400> 42 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
1 5 10 .15 

t 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
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50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp ..His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 ' 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu G,ln He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 
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Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 .. ... 280 285 - 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met Thr Gly Lys Leu Pro Val Pro 

405 410 415 

Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin Cys Phe Ala 

420 425 430 

Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala Met 

435 440 445 , 

Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp Gly 

450 455 460 

Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val 
465 470 475 480 

Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn He 
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485 490 495 

Leu Gly His -Lys Leu Glu Tyr Asn Tyr Asn Ser His AsnJVal Tyr lie 

500 505 510 

Thr Ala Asp Lys Gin Lys Asn Gly lie Lys Ala Asn Phe Lys lie Arg 

515 520 525 

His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gin Gin 

530 535 540 

Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr 
545 550 550 560 

Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp 

565 570 575 

His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly 

580 585 590 

Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly 

595 600 605 

Glu Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly 

610 615 620 

Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp 
625 630 635 640 

Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He Cys Thr 

645 650 

<210> 43 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 43 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 
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15 10 15 

Val Glu Leu Asp Gly Asp. Val Asn Gly His Arg Phe Ser -Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 
210 215 220 
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Val Thr Ala Ala Arg 
225 

Glu Phe Lys Glu Ala 

245 

He Thr Thr Lys Glu 

260 

Pro Thr Glu Ala Glu 
275 

Gly Asn Gly Thr He 
290 

Lys Met Lys Asp Thr 
305 

Val Phe Asp Lys Asp 

325 

His Val Met Thr Asn 

340 

Glu Met He Arg Glu 
355 

Glu Glu Phe Val Gin 
370 

Lys Lys Asn Phe He 
385 

Ser Ser Ser Gly Ala 

405 

Asn Phe Lys He Arg 

420 

Asp His Tyr Gin Gin 



Met His Asp Gin Leu 
230- 

Phe Ser Leu Phe Asp 

250 

Leu Gly Thr Val Met 

265 

Leu Gin Asp Met He 
280 

Tyr Phe Pro Glu Phe 
295 

Asp Ser Glu Glu Glu 
310 

Gly Asn Gly Tyr He 

330 

Leu Gly Glu Lys Leu 

345 

Ala Asp He Asp Gly 
360 

Met Met Thr Ala Lys 
375 

Ala Val Ser Ala Ala 
390 

Leu Glu Leu Met Gin 

410 

His Asn He Glu Asp 

425 

Asn Thr Pro He Gly 
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Thr Glu Glu Gin He Ala 
235 240 
Lys Asp Gly Asp Gly Thr 

255 

Arg Ser Leu Gly Gin Asn 

270 

Asn Glu Val Asp Ala Asp 
285 

Leu Thr Met Met Ala Arg 
300 

He Arg Glu Ala Phe Arg 
315 320 
Ser Ala Ala Gin Leu Arg 

335 

Thr Asp Glu Glu Val Asp 

350 

Asp Gly Gin Val Asn Tyr 
365 

Gly Gly Lys Arg Arg Trp 
380 

Asn Arg Phe Lys Lys He 
395 400 
Lys Asn Gly He Lys Ala 

415 

Gly Gly Val Gin Leu Ala 

430 

Asp Gly Pro Val Leu Leu 
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435 440 445 

Pro Asp Asn His Tyr Leu.Ser. Tyr Gin Ser Ala Leu Ser Lys Asp Pro 

450 455 460 

Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 
465 470 475 480 

Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly 

485 490 495 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

500 505 510 

* 

Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 

515 520 525 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He 

530 535 540 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 
545 550 555 560 

Leu Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys 

565 570 ' 575 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

580 585 590 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

595 600 605 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

610 615 620 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 
625 630 635 640 

Asn Tyr Asn Ser His Asn Val Tyr He Thr Ala Asp Lys 

645 650 
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<210> 44 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 44 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 
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Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

ISO 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu. Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 ' 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

« 

Glu Met He Arg Glu Ala Asp lie Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
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385 



390 



395 



400 



Ser Ser Ser Gly Ala Leu. Glu Leu Met Asp Gly Gly Val .Gin Leu Ala 



405 



410 



415 



Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu 



420 



425 



430 



Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro 



435 



440 



445 



Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 



450 



455 



460 



Gly He Thr Leu Gly Met Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly 



465 



470 



475 



480 



Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 



485 



490 



495 



Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly 



500 



505 



510 



Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Leu He 

515 520 ' 525 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 



530 



535 



540 



Leu Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys 



545 



550 



555 



560 



Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 



565 



570 



575 



Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 



580 



585 



590 



Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 



595 



600 



605 
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He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

610 - 615. 620 

Asn Tyr Asn Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
625 630 635 640 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu 

645 650 

<210> 45 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 45 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 

Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 
115 120 125 
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He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 13& 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

* 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 

290 295 300 

Lys Met Lys Asp Thr Asp Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 
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340 



345 



350 



Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gln-Val Asn Tyr 



355 



360 



365 



Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 



370 



375 



380 



Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 



385 



390 



395 



400 



Ser Ser Ser Gly Ala Leu Glu Leu Met Leu Pro Asp Asn His Tyr Leu 



405 



410 



415 



Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His 



420 



425 



430 



Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly He Thr Leu Gly Met 



435 



440 



445 



Asp Glu Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly Glu 



450 



455 



460 



Glu Leu Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp 
465 470 475 ' 480 

Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala 



485 



490 



495 



Thr Tyr Gly Lys Leu Thr. Leu Lys Leu He Cys Thr Thr Gly Lys Leu 



500 



505 



510 



Pro Val Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin 



515 



520 



525 



Cys Phe Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys 



530 



535 



540 



Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys 



545 



550 



555 



560 
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Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp 

565 570 575 

Thr Leu Val Asn Arg lie Glu Leu Lys Gly He Asp Phe Lys Glu Asp 

580 585 590 

Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn 

595 600 605 

Val Tyr He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe 

610 615 620 

Lys He Arg His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His 
625 630 635 640 

Tyr Gin Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu 

645 650 

<210> 46 
<211> 653 
<212> PRT 

<213> Artificial Sequence 
<400> 46 

Met Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro He Leu 

15 10 15 

Val Glu Leu Asp Gly Asp Val Asn Gly His Arg Phe Ser Val Ser Gly 

20 25 30 

Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe He 

35 40 45 

Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr 

50 55 60 

Leu Thr Trp Gly Val Gin Cys Phe Ser Arg Tyr Pro Asp His Met Lys 
65 70 75 80 
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Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu 

85 90 95 

Arg Thr He Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu 

100 105 110 

■ 

Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg He Glu Leu Lys Gly 

115 120 125 

He Asp Phe Lys Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr 

130 135 140 

Asn Tyr He Ser His Asn Val Tyr He Thr Ala Asp Lys Gin Lys Asn 
145 150 155 160 

Gly He Lys Ala Asn Phe Lys He Arg His Asn He Glu Asp Gly Ser 

165 170 175 

Val Gin Leu. Ala Asp His Tyr Gin Gin Asn Thr Pro He Gly Asp Gly 

180 185 190 

Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Thr Gin Ser Ala Leu 

195 200 205 . 

Ser Lys Asp Pro Lys Glu Lys Arg Asp His Met Val Leu Leu Glu Phe 

210 215 220 

Val Thr Ala Ala Arg Met His Asp Gin Leu Thr Glu Glu Gin He Ala 
225 230 235 240 

Glu Phe Lys Glu Ala Phe Ser Leu Phe Asp Lys Asp Gly Asp Gly Thr 

245 250 255 

He Thr Thr Lys Glu Leu Gly Thr Val Met Arg Ser Leu Gly Gin Asn 

260 265 270 

Pro Thr Glu Ala Glu Leu Gin Asp Met He Asn Glu Val Asp Ala Asp 

275 280 285 

Gly Asn Gly Thr He Tyr Phe Pro Glu Phe Leu Thr Met Met Ala Arg 
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290 295 300 

Lys Met Lys Asp Thr Asp-Ser Glu Glu Glu He Arg Glu Ala Phe Arg 
305 310 315 320 

Val Phe Asp Lys Asp Gly Asn Gly Tyr He Ser Ala Ala Gin Leu Arg 

325 330 335 

His Val Met Thr Asn Leu Gly Glu Lys Leu Thr Asp Glu Glu Val Asp 

340 345 350 

Glu Met He Arg Glu Ala Asp He Asp Gly Asp Gly Gin Val Asn Tyr 

355 360 365 

Glu Glu Phe Val Gin Met Met Thr Ala Lys Gly Gly Lys Arg Arg Trp 

370 375 380 

Lys Lys Asn Phe He Ala Val Ser Ala Ala Asn Arg Phe Lys Lys He 
385 390 395 400 

Ser Ser Ser Gly Ala Leu Glu Leu Met He Thr Leu Gly Met Asp Glu 

405 410 415 

Leu Tyr Lys Gly Gly Ser Gly Gly Met Val Ser Lys Gly Glu Glu Leu 

420 425 ' 430 

Phe Thr Gly Val Val Pro He Leu Val Glu Leu Asp Gly Asp Val Asn 

435 440 445 

Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr 

450 455 460 

Gly Lys Leu Thr Leu Lys Leu He Cys Thr Thr Gly Lys Lqu Pro Val 
465 470 475 480 

Pro Trp Pro Thr Leu Val Thr Thr Leu Gly Tyr Gly Leu Gin Cys Phe 

485 490 495 

Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe Phe Lys Ser Ala 

500 505 510 
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Met Pro Glu Gly Tyr Val Gin Glu Arg Thr He Phe Phe Lys Asp Asp 

515 520 525 

Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu Gly Asp Thr Leu 

530 535 540 

Val Asn Arg He Glu Leu Lys Gly He Asp Phe Lys Glu Asp Gly Asn 
545 550 550 560 

He Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr 

565 570 575 

He Thr Ala Asp Lys Gin Lys Asn Gly He Lys Ala Asn Phe Lys He 

580 585 590 

Arg His Asn He Glu Asp Gly Gly Val Gin Leu Ala Asp His Tyr Gin 

595 600 605 

Gin Asn Thr Pro He Gly Asp Gly Pro Val Leu Leu Pro Asp Asn His 

610 615 620 

Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg 
625 630 635 640 

Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala Gly 

645 650 
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